In this paper, a Systematic Literature Review (SLR) on Bodies of Knowledge (BOK) was 17 carried out. Also, the theorical base to build a model for knowledge representation was created. In 18 addition, it was found that there is a lack of guidelines to describe knowledge representation,
In short, articulating a BOK is of paramount importance, because it is an essential step to develop 48 an academic profession [14] . Nevertheless, a set of widely agreed guidelines on how to develop these
49
BOKs and, more specifically, on the way to describe knowledge, are not yet available. The description 50 of knowledge allows to understand both the context of each academic discipline and its relationship 51 with other disciplines, structures, contents, and the necessary capabilities for describe BOK.
52
The above-mentioned lack of guidelines to describe knowledge may dramatically increase the 53 required effort to produce a BOK, makes it very difficult to compare BOKs addressing closely related 54 disciplines, and makes it even more difficult to reuse knowledge descriptions when necessary.
55
In order to find a solution to this problem, this paper presents an SLR on different ways in which 56 knowledge can be described, and how it should be structured. As part of the study carried out in this 57 paper, the relevance and usefulness of this novel BOK approach for different communities of 58 stakeholders are also analyzed.
59
The outline of this paper is as follows: Section 2 is aimed at carrying out the analysis of related 60 research works; Section 3 is devoted to describe the research methodology used in this paper; Section 61 4 shows the result and discussion; and the conclusions are given in the Section 5.
62

Related works 63
In the scientific literature, there is a great number of researches works on knowledge description 
69
In addition, a conceptual model to describe knowledge is discussed in [22] , and a framework for 
Methodology 91
In this paper, the Systematic Literature Review (SLR) method was used as the research 
135
After that, the general search string was formed. This string was the following: (("BOK" OR
136
"Body of Knowledge)") AND (("SE" OR "Software Engineering") AND ("Area Breakdown" OR
137
"software engineering body of knowledge" OR "importance of SWEBOK." OR "Component", "OR"
138
Design)) [14] . Moreover, other 27 documents were retrieved from different resources. Then, the total
139
PS and relevant documents increased to 182. Table 2 shows the PS by type. 
140
144
the selection of PS was a multi-stage process. Initially, the selection criteria were openly interpreted.
145
Next, these criteria were refined to avoid duplication of information.
146
SLR require explicit inclusion some exclusion criteria to assess the fitness of the information in 
155
Remove false positives. That is, removing documents that were not part of the research in the 156 search string were discarded.
157
Papers in the form of abstracts, tutorials or talks that did not provide enough detail for the 158 systematic literature review were excluded.
159
Poor arguments. That is, studies with low relevance according to the research were excluded.
160
Reduction ad absurdum that is, those studies that did not fulfil the
161
Inclusion Criteria were excluded.
162
Then, as continuation of the PS selection process, inclusion and exclusion criteria on practical 163 issues were applied.
164
Examples of these criteria were: language, journal, authors, participants or subjects, research 165 design, sampling method, and date of publication [54] .
166
The criteria to assess the papers for this study are shown in Figure. 2.
168
Figure. 2. Criterias to evaluate PS
169
In order to interpret the findings in PS, the importance of the scientific quality of the papers Finally, as part of this SLR phase (i.e., Conducting the review) the data extraction strategy 175 allowed to identify the required information to answer the RQ.
177
1.3 Reporting the review
179
This SLR phase consisted of the following steps:
180
First, the paper information was extracted. Here, Electronic Sheets, Mendeley, and Atlas TI 8.0
181
[80], as software tools, were used.
182
Second, the obtained information was synthesized to understand the BOK context (see Figure. 3). 
185
The synthesis process consisted of organizing the key concepts to enable comparisons across 186 studies and the reciprocal translation of findings into higher-order interpretations.
187
Third, the data extraction forms were developed (see Figure 4 ). to describe BOK is presented in Table 3 and 
243
• C8. 1 
245
In the network shown in Figure. 9 the relation of each concept is presented. Also, the codes, quotation,
246
and neighbours of one PS are shown in Figure. 9. In Figure. 
Results and Discussion
257
This section is devoted to show the main results and discussion of the research work on the context, 258 elements, and structure of BOK that allowed to establish a correct representation of knowledge. 
279
Fourth, in order to formulate BOK with a bottom-up approach (Knowledge Sweep), researchers must 280 take into account the 'materials' from which the knowledge is extracted by the discipline-directed.
281
When analyzing these materials, it is assumed that a certain degree of knowledge could be obtained 282 and used to formulate a BOK. The reference materials will be the scientifically agreed information [2- 
285
Moreover, a list of readings should be considered to complement the information of the proposed
286
KAs. In the same context, when we develop BOK knowledge, it is necessary to establish the origin of 287 the information.
288
Fifth, it was found that there exist structures, elements, descriptions, and learned lessons of the BOK 289 evolution. In order to show the evolution of BOK this paper provides a learned lesson synthesized in 290   Table 3 .
291
Sixth, another finding of this paper is the establishment of a general structure of a BOK in engineering.
292
This structure begins with the set of KAs, continues with units, and ends with topics according to the 293 research area. The elements that are necessary to describe BOK knowledge were shown in Fig. 7 . 
299
To know the basic concepts and the main areas of application.
300
To know the basic technologies and their relationship with basic concepts. Beyond this, professionals 301 need additional dimensions of awareness and critical thinking.
302
To know both authorized and unauthorized sources of information, and how to evaluate the quality 303 of the information.
304
To have the ability to work with standards.
305
To have the ability to critically evaluate and filter information. 
313
Knowledge should reflect current best practices, which inevitably change over time. However,
314
updates cannot be carried out in an uncontrolled manner, since associated conferences and other 
338
promotes integration and connections with related disciplines.
340
In this paper, an SLR was carried out to determine the structure, elements, and learned lessons to 
345
The knowledge description for BOK presented in this paper defined a set of knowledge, skills,
346
concepts, and behaviour that stakeholders and the related disciplines need for the correct consensus.
347
Also, this knowledge description for BOK allowed to have a validated classification of the boundaries 348 of the disciplines that will support BOK. The BOKs described in this paper showed the hierarchical 349 structure of the content of each knowledge area.
351
As a result of this research, a BOK generally uses a tree structure to represent knowledge that provide 
357
Another result of this research is that the definition of Knowledge Description Model for BOK help
358
to determine the training needs of future professionals, allowing them to acquire strong competences 359 in social, business, educational, and industrial fields.
360
One more result of this paper was that it was found that the Knowledge Description of BOK can be 361 used as a guide to assess and improve disciplines or scientific areas.
363
An additional result of this research, is that learned lessons can be generalized to comparable courses 364 that are taught at many academic institutions. Furthermore, it can be said that BOK provide the basis 365 for curriculum development and maintenance and support professional development as a 366 continuous improvement of BOK certification.
368
Finally, in this paper a general structure of a BOK for engineering was established. This structure 
